PMA-LAMP for rapid detection of Escherichia coli and shiga toxins from viable but non-culturable state.
In exposure to outer pressure, microorganisms are capable of entry into the Viable But Non-Culturable (VBNC) state, and thus survive under various elimination processing. The survival microorganisms may yield negative results on culturing, and cause false negative for this golden standard methodology. In this study, a novel PMA-LAMP assay on the detection of Enterohemorrhage E. coli and shiga toxins has been developed and evaluated, with further application on a number of food borne E. coli strains. LAMP primers were designed on the target of rfbe for Enterohemorrhage E. coli and stx1with stx2 for shiga toxins. Via specific penetration through the damaged cell membrane of dead cells and intercalating into DNA, PMA could prevent DNA amplification of dead bacteria from LAMP, which enabled the differentiation of bacteria between VBNC state and dead state. The established PMA-LAMP showed significant advantage in rapidity, sensitivity and specificity, compared with regular PCR assay. The applicability had also been verified, demonstrating the PMA-LAMP was capable of detection on Enterohemorrhage E. coli and shiga toxins.